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INTRODUCTION
Acrylamide is an organic compound H2C=CH-CONH2 which occurs via acrylonitryle hydrolysis. Particularly high concentration of acrylamide is formed during thermal processing of food products containing high concentrations of hydrocarbons. It is a product of Millard reaction between the amino acid asparagine and the carbohydrate. The visible effect of the Maillard reaction is a browning of the product during baking . Therefore, acrylamide is present in many foods -bread , coffee, breakfast cereals , baked meat, but its highest concentration is in starchy vegetable , chips , French fries , cakes and biscuits . Acrylamide is partially removed from the organism with urine. Metabolism of acrylamide is complicate. Its biotransformation occurs in liver, where acrylamide is conversed to glycidamide (more reactive derivative of epoxide) via cytochrome P450. Both acrylamide and glycidamide enter the conjugation reaction with glutathione. N-Acetyl-S-(3-amino-3-oxypropyl) cysteine occurs as product of direct conjugation of acrylamide and glutathione. Glycidamide takes part in two alternative pathways i.e. conjugation with glutahione catalysed by glutathione S-transferase leading to formation of NAcetyl-S-(2-carb-moylo-2-hydroxy-ethyl)cysteine or N-Acetyl-S-(3-amino-2-hydroxy-3-oksopropyl) cysteine (Szczerbina et. al., 2008). The second pathway is related with enzymatic hydrolysis to dihydroxypropane amide. Both glicidamide and acrylamide show neurotoxic properties on the other hand, glicidamide has grater affinity to DNA than acrylamide. Glicidamide genotoxicity is related to its conjugates with DNA which lead to chromosomal injuries (Żyżelewicz et. al., 2010). Numerous reports indicate the involvement of free radicals in acrylamide cytotoxicity (Bednarska, 2011).
Albumin is the major plasma protein. It has many important functions in the human body, including responsible for the maintenance of normal blood pressure, antioxidant balance, antithrombotic activity and they exhibit as a reservoir of amino acids (Miller, 2001) . The most important role of albumin is an ability to transport endogenous and exogenous ligands such as fatty acids , bilirubin , some hormones and toxins, drugs , and ions to target tissues. Albumin is used as a prognostic marker in many diseases, especially where we observed decrease in its concentration associated with impaired synthesis with increased demand (cancer) , or loss from the body (diabetes , kidney disease , burns) (Miller , 2001). In addition to quantitative changes , the albumin is influenced by the structural modification of various factors such as oxidative stress. There are variety of physical and chemical changes in the structure of albumin (oxidation of amino acid residues or cross-linking between amino acids) . These changes lead to disturbances in their biological activity and pharmacokinetic properties , including to reduce the binding capacity of transition metal ions ( cobalt, copper and nickel ) ( Kordecka et al , 2008) . Taking into account the high consumption of acrylamide in human daily diet, its high potency to induce redox imbalance and its neurotoxic properties we aimed to study acrylamide influence on albumin concentration in chosen brain structures of mice i.e. the right hemisphere, the left hemisphere, cerebellum and brain stem.
MATERIALS AND METHODS
The measurements were performed after 24, 48 and 168 hours after acrylamide injection. The research was conducted on SWISS mice 8 week old, weight 26 g. The animals were segregated into 6 experimental and 3 control groups. Animals from experimental groups were injected intraperitoneally with ACR doses of 20 mg/kg and 40 mg/kg ACR at 7 am (Tab. 1). Control group of mice were injected with physiological saline 3 times a week. ACR was dissolved in 0.9% saline and administered at dose of 3ml/kg. Each group consisted of 6 animals. Total number of animals was 54. Animals were fed with standard diet and grown in 12/12 light photoperiod. 24 hours after each injection series i.e. after 24, 48 and 168 h of the experiment mice were anaesthetized and the structures of the brain trunk, cerebellum and both hemispheres were dissected. ALB concentration was measured using BioLa Test (PLIVA-Lachema, Brno, Czech Republic) commercial kit. The measurement was based on the reaction between albumin and Bromocresol Green (BCG) at acid pH forming a complex, which was easy to detect photometrically at 578 nm.
Acrylamide is a chemical compound that typically forms in starchy food products during high-temperature cooking, including frying, baking and roasting. Acrylamide is a known lethal neurotoxin. Albumin is an important molecule under physiological and pathophysiological conditions. It has multiple effects, including regulation of osmotic pressure; carrier of poorly water soluble molecules, such as hormones, cholesterol, calcium, iron, bilirubin, free fatty acids, and drugs; and anti-oxidant properties. The aim of work was to estimate the content of albumins after acrylamide in the: right hemisphere, left hemisphere, cerebellum and brain stem. Although no high significant changes after each time, there occured influence of acrylamide albumins concentration. Significantly decreased content of albumins occures in oxidative stress. 
Statistical analysis
Obtained data were statistically analyzed using PC program GraphPad Prism 3.02 (GraphPad Software Incorporated, San Diego, California, USA). Descriptive statistical characteristics (mean, minimum, maximum, standard deviation and coefficient of variation) were evaluated. One-way analysis of variance (ANOVA) and the Dunnett's multiple comparison test were used for statistical evaluations. The level of significance was set at *** (P<0.001); ** (P<0.01) and * (P<0.05).
RESULTS
Data of the toxic effects of intraperitoneal acrylamide exposure on the cerebral albumin concentration are presented on the Figures 1-4 . As shown in Table 2 -5, administration of ACR caused non-significant and significant [(p≤0,05) , (p≤0,01), (p≤0,001)] decrease in albumin content of treated groups of mice as compared to their corresponding controls in chosen brain structures. 12,875±0,572 9,750±1,240 9,397±0,551*** Values are given as mean ± SEM for 6 mice of each group; *,significant (p≤0,05), ** (p≤0,01), *** (p≤0,001) as compared with the control group Values are given as mean ± SEM for 6 mice of each group; *,significant (p≤0,05), ** (p≤0,01), *** (p≤0,001) as compared with the control group Acrylamide administration induced decrease in albumin content in tested brain structures. Compared to the control groups, ACR administration induced significant decrease of Albumin content in right hemisphere (Fig. 1 ) after 8 days (20mg/kg, p<0,001; 40mg/kg, p<0,001). In the left hemisphere (Fig. 2) , significant decrease of Albumin concentration occurred after 8 days (20mg/kg, p<0,001; 40mg/kg, p<0,001). Moreover, a statistically significant depletion in Albumin concentration in cerebellum were after 48 hours (40 mg/kg, p=0,013) and after 72 hours (40mg/kg, p=0,005). Acrylamide-exposed SWISS mice exhibited significant (20mg/kg and 40mg/kg; p<0,05) decrease of Albumin in brain stem after 48 hours The rest changes were also with decreaced tendency, although there were insignificant. 
DISCUSSION
Acrylamide is a very reactive organic compound including a conjugated double bond and an amid fragment. High chemical reactivity of acrylamide is an effect of occurrence of a multiple bond with electrophilic characteristics. The double bond plays the role of an electrophilic center, which is sensitive to attacks from amino acids' amine (-NH2) or sulfhydryl (-SH) groups. From previous researches we know that ACR has a carcinogenic influence on human health (IARC, 1994). According to Prof. Dale Hattis from American Clark university, acrylamide is a cause of a dozen or so thousands of cases of contracting cancer every year. There are some specific places in organisms which are very susceptible to oxidative damages (Bandyopadhyay et al., 1999). In accordance with the studies of Sharma and Jain (2008) and El-Bohi et al. (2011) , the present study showed that ACR reduced the level of albumins. ACR molecule's high reactivity is due to occurrence of conjugated double bond and the amine group. The amine group can conjugate with -SH and a-NH2groups of free amino acids. This could be the cause of decreased tendency in concentrations of albumins in different brain structures. Albumin is a protein with strong ant oxidative activity. It can easily bind with vitamins, mineral salts, unsaturated fatty acids and hormones, which transport the albumin in our organism. Furthermore, the albumin carries metabolism products and toxic substances from cells to the liver, where these substances take part in processes of decomposition and detoxification. Human organs like liver, brain, entrails or kidneys work properly, when the albumin level is high enough and suitable proportions between the water amount in blood and water amount in tissues liquids are maintained. Unsettled albumin level can be the cause of disturbance of many processes connected with filtration and water osmosis through blood vessels. Thus, the low level of albumin can disturb processes of urine, extracellular liquids and lymph production (Peteres et al., 1996). People with a low level of albumin in blood serum are characterized of a high mortality level. Increased level of albumin is a cause of dehydration. Whereas the cause of decrease of albumin level can disturb various processes such as albumin synthesis, absorption or malnutrition and illnesses of liver, alimentary canal, nephrotic syndrome, bleedings, sepsis, increased albumin catabolism, injuries, high body temperature, cancers or hyperhydration (Kordecka et al., 2008) .
Our studies indicate that acrylamide is highly toxic and has a harmful effect on brain, which is confirmed by Sheng et al. (2009) , who stated that human brain is particularly sensitive to the influence of acrylamide. Our work has revealed that acrylamide determines albumin level in certain brain structures. We observed decreasing tendency of albumin concentration, especially after a longer duration of the experiment. Observed fluctuations can be due to organism's attempt to adapt to changing conditions. The most important region of ions binding by albumin is N-terminal compound's fragment, including a sequence of four amino acids: asparagine-alanine-histidine-lysine (Asp-Ala-His-Lys) (Anraku et al., 2001 ). The N-terminal fragment is very sensitive to damages, especially when additionally it is exposed to the influence of free radicals, produced during the oxidative stress, acidosis or decreased oxygen tension (Peteres et al., 1996) . Decrease of albumin level can be due to the influence of free radicals produced during the oxidative stress induced by neurotoxin acrylamide.
CONCLUSION
The results of present study indicated that acrylamide has toxic effects which is reflected in decreased albimins level in right and left hemisphere, cerebellum and brain stem. 
